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[U!^3 3 IS^2(cfcv^fHeio<oiB«(iil9ie 
1 OOU-V X*? fcSaU^jWIBS^fcliyfciJ 

its <fc o zmmtffeMh-as o . 
mim<?)mmmi&n.8.(r) v >x*Ff*>&st3k * as i 
Kmtim&mjiKizikXiiiti j: o tdBAi«tt^£M> 
fciva*. ct^ai-rsaa<ouvx#^)(4s 

^lX<i20^ffitc«J: OBHShfcl'V'XJIKFXIil/y 



3 

T-vTt. zmttzzbtnmbti^yxmwtim 

rfc, 

fneaayp-r < ym^rmmm^^yx 
m-tn^i. mi/yx%?t::&)ikuzftm2<r)m 
Mz&Kzttix okmsyxxwim tfmttx 

rv-T* y-rmmmnft.mzTjtizit&x'rvr 
t. 

msmrv-r < y^n^rmuzm^z'^K 
b 1 1 o«oteiou yx*? £ jtirtifA L , mni- yx 
%tt&mmmitz^m2<r>m>!iizfk!/tzti& 

Tfc. Sr^^/oc: b *W&t-thVyX%=?-<r)m.i5b 
[0001] 

ta it* is yx%mtmiti>it?jmizm?z . 

[0002] 

m?miz&^izm»isXTJ>nzi%mm 

Mvn?* -is* J rJ>'&Slt;^mizmki\i>8 

mLisXTUzmn x o izmmm^xr^m 

*>B<. ^M.x^iWko^K^mmiznixa.. m 
&U*i} ( %tomi^i><r>b ixmzbtvmizix 

[ 0 0 0 3 ] L*» U J: 9 Itff&iftffifctt LTttfctt L 

x^trntiuztL mm*wmmfrmz*~>x& 
itiX'Zimmmizmi&Lxii^t:. tcbi 

^m'mmamvbi. mtx\ stvynm 

ylXrmz\t. 0.3 $.9uy\;XTbVX$?uymL<» 

Mmztx-rtfi^x&x^i. ztrni slm-wuc 
»*^*-?~(?>immmtf%&^ZTMzm&t 
!>//. m%%T>i-++bif^m&m'jmmi'A7> 
At; tit Tms&F*ntizx'*> -> ti . 
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[00043 zhi><r>m£&ix . %&mmxu-t 
<'ii*\syxmw?mmT<a?3j>t:m^x. ^ 

b WfcZ < OtKSfcO vyXisXT&*tiA,tiL b 
uyXj,XTA£«fcoTWfiE$ftl.. ZO U> 

xisxtj, \msm<Mj?xfr -e-z+tsco 
10 (fejRu. n^Jtsm, #aik£. skbsir 

i7nybB0fmtoWM-lzm'tiX^&frt>X'», 
[00053 U>U ^ft^T1i^<8;fir5$£g-3 

<r&mffimmzmtifr(>x't>&. mm^j 
^yhh^mwx-wi&ft&w&^tzMZfth 

&.<nKJ.*)VZ-x&±+hZb \zl -e^T^ 

30 tawis . ^x-aj^v h 'J ? x/w-yxwtsff) 

b&wn oftcoi ) tsm'ivf&%&'>XTj>x'7* 
Wxw&ix&ftmKbtiZ. z<n94T<r)*/x 

TMzmz*$^mm*<n&%x-%3z*j\s*(-ti i 
mx'*>t>zb. nitiihfzmt&mtzti^xtb-X' 
*>&zb. *ixm$.$im<+#T, «i6^*wtt» 
&m&+izbX't>i. zixbnmimmzwz-to 

it^l^ZbXn^. tv^doii, C6^^$3i(««ft 

'Ohsui b bm#)xn^ifimm*zti& z t a»*>*r 
40 mzmn&tttt&tfizZKmmztiifrbX'bh. ^ 

^K^hV?X<7y?KX<?)&&X'&]£m%btl. Jg 

iz\m<r)]tnx-ti^K&(r)foktf£mx-b z . 
[00063 mtznmz i>->b&\. w&nmm 

50 ^Srf^ifc^orSfflBl-f-ptClBfttjfi-^V^iiaii. 
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5 

i> •» t W&l&ffl&VVXi/XT- A£ t IT t . 
1Wo#^fc£*iU£< OiftifcDJB*- -5 * < * b 

*>uznii*mMzmzivc»i. wmwc, uyx 

CnA><0|©l?liS*ttfl5 ( KenroMiyaaoto) 10 

fcJ^il^MlTH*. dil{i#Gi|#¥ia£ (Optical 
Society of A»erica) 01960^1 1 flTO^TlS&S 
it. <'fc, x>— Ml- • *7 • 5; • *7f 

* tf/t- • V-frxf- 7* U * (Journal of the 

Optical Society ofAmerica). 1961*F-lfl. 1 7~2 

<. jt^x-f-A tfMMBfc:* < fc m £ fc T* & . «<o 
|^--XfcTrn-*-t4J:3&*vi*HR. **W± 

[00073 ■3*\m(0mt£\ttmt:$ZJ&ZitZ'« > 30 

myv^n, ■ \syx*ftbzttfX'%ht&<x^ 

4. 

[0008] * (u, v) - (k- 1 ) A 
[00 09] ZZX\ k = 1.2, • ■ • mT. t^X 
/- yx-gmi&tf A J; 9 /h $ 1^ . 141, 
(HUB) «K*-3*«Ckfc:J:-»TIHlSfi*. 

(u. v) wmrSgBS-fcauyXfc "£o*:<w 

[0009] «<0*S^Ji^^ /U-Xftffl^U-r 40 

^izmmm^-T-ty-rmmzmK. zw 
4T<n?\s-T< ywtfctZimmme>ijo<rM<?)i$x- 

[00103 "-r-y • rv-vtmiv-y ■ xv- 

bOSa#" b\^fa*. (AppliedOptlcs, Nov. 1967.PP. 
2011-2013) tf>4»T* Helvin H. Hornan J; 9 
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tCfcJt«»3t^O±«(pri ncipal i sages) iZf>mt 6 / t- 

±yr-i?" blXfe&l. tixzn&temuxm 
littffiRfcv-y • yu— r-o i <$®iwq. 5%*$z. 

tz. Homnli, i> Lffi:ffl7U*/U • VyXtfX'Ztzb L 
fc&£-£*i<0$&$#l 0 0%tCjfi^<^d«:kS-^L 
fc. W»L. itfJlSL X<mL$tit:%&%b-1£lz\t 

?ni^yXfc Lxm.£ffl^t>titE.n&7tiy t4 n 
<r)7-\s-h&S>hmtztilX\iftbiiX^&. 
[00113 •g*comtt\syXmHztil X 

&&m$th{><r)bm>hixbtf. K.tm^t>^m 

*tattt:mi£Ztix\^. zmt. m^tum 
&zmix%ie>tix^m^ &i>*tix^z%x'<om 

U-XftX-AX ltdt^m»kmKMMKvm 
mzltmn&rtk ifo. l<?wx 

X0)jj|«;&£ lr^i?5ra-/N'y Hf|(space-bandwith prod 
^b^mtri-hZbZLKfr-ttz. Z<rmt. ^ffiJR 

®<7)&m : ?>t<%&-ri>Ztlzl:*), mttuyXZ- 

mzm*&A,fmx\ mmiwim*mi>XT 

tiLX* %v #i ^.tiT v ^ K;H^Lht(6j±$ -tilts 
[00123 

^Bffltct^fflT^s. zmmtzu, mm.mtb 
otf (*¥6^siMft) . nmmisyxtmnrttt: 
nt^7*>'3ymru-7'<yy. m^mm^y 
xb^ii&zmmimri'-T<y?. *ixw 
mummru-r av?- uyx&tztt. w-tv^r 
^nym^v— t -r yrwmmi b mint 

XTAtmit?^ %r < x?(o*z&*wm*&im 
z Fbixttm<?)iiis<7>m^mzmm-?>. ^x^-m. 

mztbux. W&?v-vcvmtt;X'<>ryi\>W(ii)t& 

x -5 b i . mmzmtmE-t&tithb m co«. 

[00133 
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a v^lFfrfflbHu £«*M>loti--jRfc. f&#m 
□ (critical aperture). WhWZhh. ?]s-T4> 

-riot, ^j&t^L^raw^ynh-uyh, # 

£j£«Bi£JBj£-r6. «WS*^rAT«. ffiEliB 10 

a. mizm&itz$><mzfthx?m&ti<nm 
*>*>. zmmzmim^^mmtix . mi 

tl&. 20 

[0014] m^xr^(o-o(r>-mff)^miin^ 

-i^ yx £^*£#®££tj--oo!Si»*fflt, > t,ti 

■or . *) yror? i-mmmiz'i^fimnwf 

fii«ru-MiJi5f^^)ffiirap(criti 30 

cal apertrue) fcB«*l, RffttttMTl'-- h fc 

HtsZtlzKZtK mmzii. foJ/X^ACWL. 

mx-mP)^h\}y?Z$-i.h£oi,zftt,1xh. & 
■5 'J y? ■ rH—Twr? v-^cn^m^lhz 40 

til. -Wt<r)Vy?bh\W)y7 • 7iV-nz.hh 
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*. zni/z?Mzmmziximfflt¥mt*m£>j>% 
iR^>«t o zm&m&t lx . KftHKc t -> t * 

[0015] SSOt:-.Mtt, SSKttffi^Ht&tffe 

[0016] C«HWB<05S**1«WcJ:*Uf . 
flWfcLTITOHWi. 24 8nmftJ:3&Sttlftf|(ttT' 

*****tf. £*ltt90COO fl>»tlWi«BW3t-l- 

yx#&£3Kx*rt>¥-w\*--x r- £4*. I) itf>T* 

"CJSHW-f y=i t-UV h««»jKa*««S««(lM8 

^y^'f-f-tiia-r^. {4ffl7v-h(±i<jot^)i8j 

(critical aperture) {CSfiSfl. "t<0<6{±^<^^ 
?T-^-<?)®i:^4. «Bn (Wavelets) TWOTWat 

-uyxumcry h -mmzx ^x± 1 1 &km& 

[0017] C<0^C»-5 iKoi^oyij/Xf 

%mU (critical aperture)cOBlrtw»A>ix. S«!jm± 
Art^HttiHHcJ: 4Ca*MlE-f *fiHfflE*fflv^ , 

<0«H*^ t -^(c^ffl-f S J: o WBWSMS . UZ«& 

t&^mttt&ntzMz. mmjEm^ryb-v 

[0018] JSfc. tt«7V-h*«««*<0ti. 4r«L 
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&RfcJS&*»& <0UtfffcoS&) cont-l^ySfr 

mi&mmizmts-ti' izmmtwmt <nr 

[00 1 9] *JWIfc.l:*ffi1Bri/-Mi, BrJgOfctt 
v+yyn&tnffflizttlyxhvxfzm^&frt io 

ix±wmtz£<oftt 3 ti&. mm. i. 2, -eLT4<o 

3 EWf 3 -aW)lSt J: 0 . *»«fc3|?A^ 7 #B 

ff)VKA,tX'<r)-W)ry Y-i^UhZbifiX^ b. 

&y y ^*>*«0>sMwc*r l . ft&vmftn i **oav •> 

[0020] mxybffttz. W2attJtoXH£o 
^xm^httmmw) y^wmzmumn*) y 

o fciwwii y y ^mjw* kt*> ; y r- $ a 30 

[002 1] Ofrh 1 6#tf> 1 5ttJt*T4£9ttffiie 

Sg^iECl-r J: -5 (c-iSOO 1 5 l/^Wl/'v 

flJbti^Lfcft'bjWrs *lT«i->>:»*0>»lf*7* 

[0022] gflWEStfifcttKlty y/*)lfl*<«£ J: < 40 
amitttttO* < k i-J&O&JSt;: l oco*.-x (M 
^» < C k t i 9 * & v Hi 7 * f- x -y f- y ^ftflffc ± "3 

[0023] y yymhh i »i. pyx^&ai LklS 
T-aa^iwyxjmwcHi/tiwtMi. wntcsi 

SftS. 50 
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1 0 

[0024] 3y>-h3*i*3£tfcBWMD (critir 
al aperture) K ft & ^V-t -f >^«rjfiatt»*» 

*u m^ititzuyxm^nuyX^imMKc&SizS. 
MifzUf. ztit>cr)7u-T < yytt?m±.izmit'- 

[0025] m2<mr>mv y?it. «w>t, act* 

<A^-y«7)^k Lt«»<r k£3rS£§±tf)*itkft 

<l>^*MBM<0ffi (grouping) fcLTttWl*. #SfL 
[ 0 0 2 6 ] ■ 5 ?oyo)»&£f§6fcW;H2ffl7- 

u- wuzmry v-m&tz>ztiz®ixm$ 

v »oo«}»/ii«owwt y ^ yzM&t & z 
Hi.Rtx? crtflu y >^k^(ffly yy*mmb z. 

W;J:y, yy^5rl/30i7a>-<7)^-y-cr) 
[0027] COHBS^il, . ISlio'C^S&^iSSvX 

K/i^fflv^. (as) «nn(=ffnrc&««A 

•chirrs. 

[ 0 0 2 8 ] xvy F/McHttLTSESiifcfll'C'* > 

ir- • ^xA^^i^yy^fis^-oco/N-^-y 

mmzm-tzzttfvz. a^mmt-zinoA s 



1 1 

tryHA^>±fc»»fc9. -^fr 6 KNOT'S Si? 

[0029] 

Hie?). mm-H&Kitziisni. Rst 

<tf«fclOT*J:9J:<«l***fc*>ICtt. *fi4>{fi<9 

[0030] *^ATAIi, fJftTKM&MttlXbiflF 

«oft 7thi^xh**s«Bww-*fc 

*i«iM^-l!:4itt f > £MRtt«>2 

4 8 nmT'fcJ:*#?s'TV#*tf>JSBt*-A££j£$- 
Urf 44 -ro>X*v-?-\,-*f- 1 2 £fttrSB!i$ 1 

5 0A/WX. ;WX<g#1.2 x 1 0 f-LT 
» 3 7 5 m j /OWX?/ . jp£ 
*l*.«fcoK. CO^Xf-Aa+5^*!l««*W36t. ft 

tiwti yth v-jx ^m^mt . 

*\ AyiriW&Zfr-- f-tK Lumonics Hyperex 
-460 Model HE-SMfc LT£lj£ft.T^6. 
10 0 3 1] V— ¥- 1 2*^{«l>b'-A(i*>frOcOS 
«?aaWt3t-Uyh-CJ>9. 6 20^<01OgKf 

U-if- 1 2l4HRtx^oy 1 4 fctWU-oaift 
fiHW^tf-Y i:-lttsU:fcfe<. ;^a^l4 

tt predictability^!/*. fc&Vi<iftb9(C. H 
lffi£l<%\\ tt-^Ti^nvi 4fitttttt3t--l' 

>x^ioooo tt£#0«am&?rtf h-r 

[0032] f-A{±U-if 1 2*^ai7t»x^rvv- 
• U— «f- 1 2^^t-A«r-ia*J l - (My 
*■> OEttBtr-AfcKifiZMrUXA • t'-A • X 

/-Cte*£iU. c<oh'-A<i. SiOi££co± 
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1 2 

*l&$-<0*7 y^Affiffi® 1 9 £Stf£fa 3 1 - V > 
X?y^V>fif-(ran<k>nizer)l 8*)t|»KAS. 1^)5 

•Cflf>fl&. SS10)7 4-/H< • U>-X20ttt'-A£ 
2IS&11. VX^y^fi2 2lih'-AS:^aT*, SI 

-7^-*24^fcflA»?. tH82 4*^fc'- 

Attlgft'J U- • l>yX2 6tf)#C|t|(t6il«. £*>U 

«t* h^-m^yyh.wmm 2 7 as**-* . * 
'&m%\zm*w f-Ais^3-7— «2 8^g* 

U -eLTft^l6Ut^iil)^x-M3F®t?T<. z.<n% 
Jg^^t'-Ag«SK«tO. *^0OM"7-i:f4c«^ 
20 £«ght h I/-*- 1 2 £ . vXTAtf>fi&JBl£gB# J: 0 

[0033] mzm5>yj*m$m2 7 ax 9 hi 

X««)«e«W*?yrv-f1f-(randoBizer) 1 8*6 

<Ob'-A£7)C:cO«ftt$re![ftrtS^i6g*>ilS . ^ 

30 allick. Applied Optics. Vol.6, No.8,Augustl967.pp. 
140M405)" kH$flfclfeSCTO«&C8£->TjarC> 

»3— «24fcfe^iUtPZT T^f-j.X-^34 
2rtftA>tM«lslB3 8 iz&t. ®%m&3 6 fc J; &m 
&}3t-\s>X(V3>h : 7Zh0)mMz£'3X. 
iX-^$?f83 8«P Zmt*i-^ 3 4 i|ga» 
U 2*»^ajfc^X • XM^IflD'C. 

'S^tfmmt ( 6 0 5 ?n>flg<0) |»§<0lS»$r 
jgi-t. m^O^JtJi-^K 1 5 0-20 OEjgC 
40 0, ««BW«Ji3&»v^ft, itz3~i- 

-«24li^lohS«Jirci6»'«f J:v»fcft. Sfro 

ft. 

[0034] ffiOWt LT. m-WB!l 9£0|K7W.* 
7co-^tLT^L. ^6ix«.7vrAtt<7)S^v^ 

? vyimsm 19.27 <orat'<offl**«fr n« 

50 [003 53 l/yX26tmZ07-f-;k 
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1 3 

b' U>X2 9M : \<TMWQ\'+?)\s-?X*V7&. 
a2 2£7*-h-?X? J Fffi4 2iZ8MZtlfc7*h~?X 

K-MtV+?>V-?X*>rm.2 2(CJ:ot. ass 

Kisoitsgui (± 0.005* > x\ -awn. 5 4 

[00 3 6] 2|IJW3t-Uy^^V^^-r-(ran 
doiizer) 1 8<0fi5ttfi. •J-^t'-AcVF^^y^y 

x 10 ?cm* SterCC«l®$ix/v:7^yyjL« 
£*K>. dfUi-ocoaglflfrlSft (#0.3 m X\ I* 

WgfcSfifcx*^- • u~f- ■ t'-A4»t^<o 
fc£/Tcf. v ^ix<0«l3T' I- — If *> 4>* 
X < 1 2 2 X5.4 - 1 2 2<nt-y-<nmWHz4 ya 
t-uy h%GM±- VWblZb Z k#T& 
6. — O<0AV^fc2 0<0iftit, 0.3 fj^Gl 5 
O'WXtffc*. ftoT, U— f-ti. S#fcfc1.22x 
10* X2X10X1.5 xlO 2 =3.66X 1 0 5 <nm\ 20 
W£8lfc*7fclK*ttt&-*-S. U»U mtf, Br2*>2 

[0037) 10* XM»/(1.75>» X10* =3.27X10" 

[0038] zixmmiz.mzmmizm.%m 

&Jt#>Jd±tt5x 1 0« ft£lt£9&ti. 7* hvx? 30 

v*.mmx0M o owe** . 

[00393 2.56xl0- 2 cra2 ster 

[00403 y^AiSfflig 19.2 

WKHJWH*. tf>2.2 XI 02 #!Wt*-X,c7)f||&ft(a 
ngular divergence) Srffita^^T-S. Ztlit. yXfit 
fcoTS^ LV^5X10« #CD^<WM0fctgtfO<. 

9^5y^a«««-5T5x i o* fttxmm-zi. 
zommmmMUKi z 1 1 x-$ s/u?ir# 40 

rt©ltJBW*teW:. * 6ftJ&o«<0A§ $ b Sit 
WHzttlx . Sffc&tf&frWn t-v >-x«H£§ga 

ft* y h LTfc< «tT#ii+^T*l) . 1- 
^yx^msm\t. 7*r-?*:?4 0fc , OW.5 S 

Sr*-f* { . C<^S[A»^15 5^o>fCfC^S. 
[004 1 ] *<7)(S*. 3t«x^/Udf-(jr7i-Afflf 
8bT±l%0> «aS-C'4>f y^x4-0-^ (4" x 
4" ) OVX^tBlcfrffiU ^c7)«HS»±± 1 %<ORffl 50 
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1 4 

■CUB?**. 8%ttiao.3 fct^SftSBf^x* 
^V*»fe«6X*iMF-tt«>x-^\(cr I 5 Om j/c 

[00423 L*»U BrS^S-&^iT*S|gIW3t-P 
yx £ =7 y yAfott z b Ji^ffSWn t - u yx t tc \t 

zntmb£n%im<wmzm*z*<r>fflL<?>i8i 

»!W^»!tt(predictability)t^»i4t h Z b 

znmx\ &«r)mamti(o®i)m%tt. doom 
w$.)mh. ztibcommtem%izfTot:Mz& 

%Zti&&il$m?t-uyx\i*<r)i'XfJ*X' : f'%LX 

^hWxv&kntiwwnmofeX'bb. x*n>m 

flU-lf-lin t-l/ y h% 1 o<0»Slrt{zl24000cO» 

<n z b t - v y x *mwm. t ti* h-t 
zbizxom#>t>ti&tf. L* s L, ic:n(±i/>x 

-moooo n>^mo(miztmthff)mtL< . mr# 

4 4fcJ:oT\ lDi]Ofl31£T"7x-AiiDtASt-ri»3K«0 

mtu-f-immnzm.ix v^isbi^ msixsx 

A4 6Jiit«l^o-caiifc»i^<i.* . 07 kHifclSl 

rtcawe j: p ic. mmwkzm 0 mux- a 

(ftaMWi#*SVMiW) <0|6]££t'-i»££82 8 

[0043] fflXtt-mMZjplX^ltf, 7*V?X 
?W4 2 b *j x -J\Xt- y/V * ^XA 5 4 COX Yttlg 
idi/^TAt«fcOs V'> ; Xf^3-hU3t'7X-M5 2 
tj0B£fflK)W>L«:'>X-/\Bf5 0 1 7 * r--?X?ffi 
4 2 b<r)ftiz1&&K&*>XTA5 6i<EBSii4 . ^ 

y^fA5 eiimvmi-bm^^i^mi&m 

IX V \« * a ^9 7 -f y ^ g<0«^-^J- 

i^y*P5 8 t«jW-*-il<o=tk«)ffl«u yx#^ . 

l^yX • vXfA<OESIHSP (critical aperture) US 
^/c--OO«aar7h-affi7-P-r60. ^t-cs^r 
0 1 fcjgvjN ItzVte «7 x -AS 5 O fcftltt- S 4 ft<0 U 
yXcOW^UyXRe 2J:')«&. U>-Xff58, 6 2 

•e ixmr? h 6 ooffls^wfiMiS 

*f*7<o»sr«<i» i^misyxom&ttmz'tz 

Zb. ttz. ttmZ\fX-%<.1tkj!m9t. ayh^xh 
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[00443 wwsx&smmmevsmttte 

>XTA£&t,\ «t^£^^^A5 6Ji#ffi|jlTrl^ 
-fey r- y ••/ 9X\ mr\s- h 6 0Rxsmmn(cr\u 

cal aperture) T'<OiSSt^±Ii|^Ji'Fff-C^< , jg=p 
&»LT^ft. E&0*?tt. JSRWRH^JBafe «7)#) 

j^-cm as. mmmz. mmt ixs-tctiz 

-HC,fc9ffilrBJIP(crit.ical aperture) Tl8S¥g;fr 
l>rC»W-*tt«3Hlt.#*LTlWH-&*tft. «ffiJRH 

ft. fcfflTV-r- 6 OWWWBIWc-o^T 3«Ctiifi<a 

tt«* { *S)ty)J:<ffl^A)fll.. 3'J^<-^-Sf5 8cO 20 

•r*k. *m<n>~^<rmmtm 

TU- S 6 0i:*Siiftji>fi7V-f < v?tf'Ml$.cr> 

-mmz'\^<r>x\ wax-$%\.\ 

[0045] IHfflR 1 0*6flJ6to**4f-ttHBW 

«if#&iiftjK^x*/M r -£«f>U fflSWat-uy 
^^WatflW. *vX^£J:9Jgi£$iiftfei8Ltt 
S^fllix*^-- f-1 2030.003 nmfrfe 
0.02nm*t'OfiOJJ;**0eii5:0.03nm*S^ifix 40 
ttifctt < ■« £ fc .. «r> TMIHXtt£« 

[00463 ttfflrP- h 6 OW+fcB&fcRttU 13 

2 -a 4 $:#«6(Loo^n*^i)tBw-i, ftm&mv 

rtfi'i'g yXttx-yf-y/CJ; 9«>T«k>a**3 
TT-f ?ay V/^^-WfcSfKfroltWvrfflfc-S- 
fc. je^S-o«tA»^flSli^»<0'Jv/6 8^TfflJ« 50 
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7 /8&gO£3 2 T 1 /8«j|4f tC3tWSS«rl|Rni 
$*S8o^r7h-7 0<55V<;W«ft4>. @2~06 

4*»G>#*»*J:5fc:. S-vcoyy^es-c. r^i— 7 

» 7T*fr* 7/8 A 2 TIHtWW&b 
ft, 24 8nm<0«£T. 1/807? h-ttffS lift 
6 1nmT\ 7/8tf>K$l±tt4 2 7 nmt*i. >Jy 
^6 8^¥S#lt^>fttiKVM|U {GmTV- h 6 00 
5M»T) SS^oyo^-y-T'fcO. &*c975h- 
n¥®m<^h-*&itii£*l StayttcZ, >jy 
^6 8fc*to&;h.ftmfrfo<om!^ft<>)T\ 
*i«79 h-7 OfcJ: 9ttfe6iift6ia*jraof|(& # 

3. 49' feLLT-*>>K »Bifl|fi*<9lift2* T'&ft. 

irC. 71>-r-tf>HUf*&»M *gi^fci>0>TW->fc» 

[00473 8W7 b-tf> 2 00* 

ft**. Cft*liJIMWfcll<i3»t?li$rv*. SIAS^ift 

{4fflSh.<o{4ffl*«R«K"rft bmmm<r>y)v-r ( 8 o 
-8 5) ftx-mm: , )>'/ttmmtiz>. -may* 

-T (80-85) IS-e^ffl^O. jr. 0, «, 0, 



tf)^nft. 




[0048] 








. 99-. 80 


0 


. 8 0-. 6 5 


it 


. 6 5-. 4 0 


0 


. 4 0-. 3 0 


K 


. 3 0-. 2 0 


0 


. 2 0-. 0 





[00493 *Ht^*tJt 'J y^6 8 1 <8®l=^»t 

RD^aoMftk LT . tttJnWTiS^kRH* 
tn^MAHtttlDiaft. <4ffl7U-h6 0<7)ff$^H 
m#mz>bZ < ccoPTCJiaixti 7 /8SS«J>ft i »ii 
»4 27nmJ:»)**<tt*fe«rV\ L^L. JiSBW^ 
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emmm&tzxi. 04 <t?c. rn^m 

u»u fifflr^- h 6 o mtzm< %mt& 
m'^mmt^xmsttzbb. *m%nm 

[ 0 0 5 0 J {4«7"V- r- 6 0 lit *)®&mizli?7 •/ 
/^(re«iK)t'^ffl-t«.*o/77 -f k U 

T\ S^^tffi^^S-J^Tl^EttTs *<0 10 
W#k LT»flgt&. l^ffi^Ht^mfcLT, Jgffft 

019. jMMt <##) JK5W«E«*i. *tifcPW 

^□(critical aperture)T*|6l{tf><x4fflR0^3fcaSl{± 
&±fciftlij£#k UHBrtSiii W, fifflru-h 
6 O0)B# ( 8 0-8 5 ) t>54^J^C3t5r«ffirttH 

[oo5i] zwftmzimitc x%h . 7-7 \~<?)& 

$• I tf)WT'4*. £>ftfc 8-ofrt>£t X t> i v v * 3 ^ t 

i>mtlX'S>*>d. fflfim*-®* (progression) lC 
fcwt A/1 6tttC&6 1.77 r— Sri 6lffi|V^fc. 
3^B#fakHII*«t**.&*<> 7V-Xa£ ,}:»)>#*> 

[0052] dO%g-Ct,Rt^L7t«fc*«WtwZfi 

awe* a. **j©at«u-c»fpc»*%«.ii 

*klTvK^ffl<T#¥c^o7V--r.f y^k* 30 
kfCSS. 

[0053] £0*»S'XT*Rll^ftfc*l.4±IBr 

&m±X'S><o. ztit>t'<.xtfim.<?>mz&>zvy 

fcH6*»MW»* J: dtejr^M4a6aS*'«MrBfTI47' 

T#8SSft£. -?-<08 s 7*7 r— 7 OttKO+BfcWBC 
6*T^4»t#I*T^TltWWC*b*. M**> 40 

$>< <r>mt<* 7r? ?-m±-r$><?)f*ii&b t 

oWyXY *!MW* fcft K*WBT* £ k v > 3 Z b *»' 

Witmzt tfbfri x v . H{3jrf <t 3 fc£ fit 
6o (80-8 5 ) tfi^x-AXf'/Zt-'VO 
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r ? 9-\t*mmm:mTmbxmt£fr hx-bt. 

-WltJaiT. (unobstructed) XT* ') - ■ V>X 

[0054] flHBTV- V- 6 0 *3L->X&m h t'-A 

>?hh^w)>rw&.m^x'ftozbhx%h . v 
>x ■ ^xr^mm^xim^^ti tr-A*# 
immtt>iwmt>+t:mzmt u>k h^tzn 
b'zizTL^mmvyrzwKzbwx'Zh. 
[oo55] mmnz^wx . *miz x a 

Hopkins # "OgOttftW ( "Wave Theory 
of Aberration". Clarendon Press, 1950. pp. 50) "C^lft 

tt^aidtc. mmtzm;b Lxmx-t . 
w&mwipy-'&hzftx . *mp. =?¥jktf<t> 
x'Wsh&zw&?hmi<MMm.<n®x\ lt^,a^^ 

liffilWSP (cri ticalaperture) IZ^\, >Tp = 0Th*> 

£*»«>*#i**WMWi. PJt'tt*tj«(vXT^<o« 

fc^LTfcJ:^) . *LX. h, p&t/ cos 
*0*|.^^^^^»t^m.. Pk hrtftt£-£tfJI 
{iftffi^ft (flXH) kWffi***0. h. p&XV cos* 
Sr^OSli 3 V k ^A<0JRi£S:*O. 
[0056] EHHSP (critical aperture) t:S*>^ 

mru- v\t*:ix^tiff)miznLx^mbmii)m 

miQ (critical aperture) &&&m<DnmzimtZ 

hhfri#>mhtitzm.b ixmmtizmz. 
mmmimm£mvm±.m£X'g>ztz*>. 

BS#BBP (critical aperture) TjEUtf3?]13&ffi 

ffljes^jg.: LX'Wi-rKxm-r-comMW&i 

%&tznJE?&Zbi><X'$&. 
[0057] Z>#i£mmX'<r)£X<nJ$Mm!.&<r)mtiiL 
tsrv-hizi^XMmnz&htit. vyXiSft^o 

miim^x^tovmbft&m*. th^mz 

izj<y>xl. &tz*b.t><?>m (iR^) vmrv- 
hizx ^mzi^mmiz^ttimmi^yyx^M: 
mtTmhtx-j isXTAvmmH-isxzbx-S) 

[0058] Z<Oft¥ftZimit:A%t>. Z<7)tX&<W< 

jyximpftfcuyx • 3 yea-*- • m??!* 

X'Wtotfthtl&hK L*»L, cos<t><T)&i 
K&isme)miEim±lX%f>ZWi.%i8.< tX'^y 
yxZithtl&Zb tf&SX'S) Zb^iZb &®Mt& 

x%b 3 . <4ffi7v- v\tirKxm-y-<mwm 
imwbwm r )i&<b^vm\tm*m<rm')<r)& 

ftZimzamzl. tfz. *«5r9<OiKm*? (ft) 

x-mzn-thnmrnz-th. 

[0059] ^m-h k . znisXT-Mtf mx'$ h (p 
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redictable) JS»I1xfcSIS!Wfr7^Aftl:#O--&0 [ 0 0 6 3 ] 02 105 £ 1 0-«#»5LTV>d b , {ft 

B§^^{tf&*«^8»B«lji^«id^Srffl^l>^i: fflTP-r-6 0^ 'J y^6 8fc«t OSSgSftSTV- 

3Btu>ursts>£fijfflu\ mmzmtKmimm <vmmTvh-v>?88i$tt. ztit>w)>r 

blX. ^foOlSWKfcfcO. *n/57^ 88WP3t<SiOi!^^*)7x-Xl/yX6 OSr^iS 

«rw-h*?±tawi*. ttttru- h 6 ot\ ^< . wmm'z : rXi>i'B>£fz&2.v+>?*hz 

^mfmmxttffli^L wmbtixxtzm 10 4 jcvmcjhh* vt^x. mtmam 

izitKx. mz%\s>x$?mzm*zbzym m8xmt>n&vy?(>8v>i>?>£*)±%<tt& 
'c-rz. mt'-j*(m&zti*:'iym\t. mru 8mizmmi-*mimmzm^c,hz. 

- h <o#te tffleso xmaam. t m& t <r>-\-%%m. 2 mizm m 9 s> a v >i jx y * y ^ l & 0 -r * n& 

[0060] U— f-Etfto3fc«x*/l^-jgi , -gS y 8UtaCUU 8 i:J3ilW&j£L>5r< 

z*m*ft'>xvttitijfjzbtfX'$&. m*.u* vk riiv^t«rv». 

O*^*ffiT-^3l£iH<0®^<0*jtell(l ineJtfCKflgjfc 1 0 0 6 4 ] 'J y^8 80gWliRB!r(;:^i/X-f A 5 

£®%izmfctZ>< ZrtZtmevin Burns fcKenneth 8, 6 2 fctta&473-?T*x-/\5 2?>±tet'-A£ 
B. AdaasC0§&& ("Energy Levels and Wavelengths of r-VX 
the Isotopes of Mercury -199 and -200". Joumalof 20 74 0fc*tt&'/'x-A5 2<ttE«8&&a£:jp-f J: 3fc 

the Optical Societyof America, vol. 42. No.10. 0c 8£$fU J: 0l,ZthZbX'&Z. >)i-A5 2ltf)S 

tober 1952, pp.717-718) ^-&wfc*<T'^S. $v-:m«S4Tlfc^& 

£C0, Hgl99 cr>}>zmzm'mMi&£iF-t%l all, [006 5] #<0i£iMi*xWN5 2±^7* hl^>'X 

7>r&|f<02 5 6nm<0A>r-'{,Hifc^. flSfcO IZbtfTZl. ZZXmH&mt hbTJJ 

IT&X' fefSL <A'> F^K^t-j-CH-jr^fLS ) OR WWOx-AS 2±fctt*fflC&3fcUc£*t'-A£4 

8£»ifcL"0>*.ri:a^ ^ft^sotRwjfcH-co-e-fi-e *&fcrtOT54y*yh:/-Xx^4 6a%$fiT^ 

. [0066] ^^X-fAJiX'*.:? h;U0#<0a*tfc 

[006 ] ] l>o-^><r>mhWhb. ^OffcfcOHl 30 S6 33nmc94i^g£ftoHE-freKy^-*:* 

Mi N 36 5 nm^DA'yK^Hgl99^0i*fflSr*L.TV^ V ) 1— ■ f-£f4fflt*. !f-9 0l±#«7X#f|il, 

5. ZZX\ mirtSimiiWk<r)1)&XimZi\Xt5 tzm^1)t'-A£%!kl. *Ot*-.Mit*-AX*x 

iaffltt^*)i/<v-<o/hsv>^«isuvxi: L-caatt zn&tfr>tzt'-Mim-bm-<om&it:#fm9 

&±oizm*i>zbtT%&. *<mti:m<m&. 3. 9 4fcj:oT-o<o^A^-yi;:3u<^u 

6. dffiru- hli^ y / • ^U-r < V7b LT, -r&««f-A{Z3tS-Jg«L, — 2i\ 82<0iK5#SfciS 
4>'ll4fe&a<ft*<0S&¥*fto<fc 3 £ft*3*US . L* 1 9 4 IS, Wm/V-VfcJMW* J: 3 t'-JUS-||«± 
U. «1 atai bS:J:<P^t. m**mgm*> 30S8«ltA^-y{im-^3-^— 
» : ^Jl^*^ J T^T^b-^^Ote#0{ilOOO*«02J: 40 Rjt«96i:r-f 7o^f h-R 

'traiirfts . m<t*izk&. mtt-Mffizcoy < -,v y wx 

[0062] {affl7V-r-ttHfl:3 6 5nm. 404n 2 9 b^hhh^nX U*sX9 S\Zl->X7 a 

mJ)6^li4 38nmc7)J:d'5:«flSIW3fc-U>'X«07S ffi4 2^±C^L. 7 * hVX^ 4 0±.<OW&*9- 

^%Mtfl$>tihi><r)ii*)&&>i>WZ&\y&%&t&X' yfUKrJSmfS. -e^. ;^t'-A(i^^x-f A 

WWvXiftfrKfcffl-fai:, ^-cOtttgli^LofBffi?^ 56tA0. {affl7 , P-h6 0±co«ft7*5 h- • 'J>- 

t^^-f. tU')OJi. i0«<»:^«ffi«r, Slf-O® ?88miWLoXi%mR<?)mblxnV&1SiiStl. 

M)*t>MiX%<. mm^^crx^fl^ifiniSHZ ifcUyXO»58, 6 2 lei -> "Ox -a 5 2±t:* 

?>i»as*^^i'^S:»fli^^fci. a^c-§*»oi tixsutiixttcmiztb-ztx 
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2 1 2 2 

-i~-m7&M'>T:Ty4>X>Y&til1is9 9iZim 1 3 2Ko&#477f- J .x-? 1 3 0l:iotrn7 

. 8«ii25l±i£&i: Jfc8 L . m%* ? I 2 6 <n&mmmizWiKi:m-Cti.8MibX'$ h . 

-y-<ntt&<7>&&mi<7)ii&TVx-^<r)&wkit)* ><- 1 3 2»r?fax-; 1 3 onxhzam^&r> 

* ^hOTfcfW . y F 1 2 0^±fct&lt&ft*«ftxX^*^«S& 

COO 67] £*>J:3fc. mi^®7<7)*XTMi. * At-A^ttrrtMftBtSsiftjj*. dfifc-^vcHT 

*-A«(4»Wt-r*otc,J9KrjE««flWt?ril!i: ffl<»*ft. mS7-U-F6 0c9«B&CDftSi*tf>f&iJtiP 

tMHHWrarT^rotVF • ^XrAfrltettfc-ft' Mi*>* x7-XU-y Fl 20±tf>UFaR$t8Sl 34 

0. fl«fc>U 8 8tt£Mt!aH<£' , J 8 fc B t (iV-if- • tr-AfcTfcW ( t a -w >•/ f • y 7 - 
4^WtfLM?*4»T, 10 HtttT^5110TtiJ:V>) 13 6t=Mf. i^TWtl 

[00 68] fMr^~h6 0O±TSEWtiHiSnX: 3 6k7^f-aX-^ l 3 0*iMWi^ FfiHKJW) 

I^OF 5 -y 7 &£A«n:^m3'XTv&a±S&S7 1 3 8T. I7-XI/7 F 1 2 0 kxr-Xty 

tfBSfcvSflTHStf. £ 0>H*SSW*. F/H 1 0 1 5^ OVBITCIHW 4i k 

;iT{iffi7*l^-K60Ji«SO^V^xr-atyF^ {4ffi7"U-F6 0±<OF7 y?^fiSli, © 

1 1 OeDiKv^yFiSfi. coxtryFMi&g&ffll $vfcSV>U*f-?T -f X?fflcDVX:?-F7y:?#£ 

F 1 2CASHH1 a»^f-A««W«, 3y^ a -^i4 6t7-'-^lR 

1 lrt«3BMWteJ: OHfrf*. xevFJUBHBI Mfltl 4 8 t*X^f h?-/^f f -^«l«BftifS/-ir> 

1 MttBft^tv^i&g^tifft-C'A^Tilvt xi'Xf AfcJOJ&bWi*. ^-^WMBl 4 8I4JE 

W^.tf2 5rps <7)J;a^*->^l-— FT'XT-X W$:F5-y b9v?(ff&l/h5v? ■ 

tryF;H l 0<7)±ffitc»*>ix|>fi[ffl7-u-F6 0(i. 6aMttat>fc-?. h^Y^'W-vaOIIS*!*?--? 

X'<mm>Zti&. £*il4xrxcyF/H l 0<D$ia tr-JMWPWciSfefiS. £iifcovvtl2l"FBL<JJW!1- 

£** #A F 1 1 7 *6^*gttKftiHHa 1 1 1 6 4 . 

fcj*. £BBS1 1 8«<-Xl 1 2rteWMf 1 19* [0070] £iUT k Offia*fc4h&»*J:3fc. X7- 

fflt. XT-XW? Kl 20fcttLTX7-*£>'K* XUy H 1 20lifi3tt*2*HlO«-«t»L*«5f "5)5 

1 lO^'OW^Silffiai^^tiEO^SrRo,}: v^*"CttiWW>8*i*. •I<50fiaw-oji7^f- A x 

3ffi»ffi*fca»)tlrt-. U>U 3 £. + -9\ 3 0<a#J#aifcT'{affiTU-F 1 6OJ:0>H>Sr 

4«Mc»LTtttBri^-h6 0O|iai*tt«>*Ok:»tf} 4h5*?*a**J:*J&b*. x7-XtyF/H 1 
Li-v7F?>I.V>tiffiiO«flKiffii3iiTO^v\ X7- 30 OSJriilHHBl 1 IrtTf ^B±««tHLSSJWBaj 

Xf> F/H 1 OO.fctt&Rftlftxrxi'y F* 1 2 0 L$*l.(air centered) T 43 0 . ftffiTU- F 6 0^X7 

liX7Xk -y F 1 2 0<n-flZ9&&h&%Wt&? >y F -XMV Yfr 1 1 0 -LTfflfflK&Sftgfcfcfc 1 1 1 6 

A. y F(foot Ms) 1 2 ikwizmfi&mg&r izz^zbim&.twzffi&istii. 

A K • AV F(side pads) 1 2 2K;SgoTXt>'F'/H [0071 ] a^^jESIt-ftW^tiSi^O^fc. 

1 0 £** LTtfcfrftfct&fr-tw fc#T'# 4 . 7 -y F^ y ^X-r-AkM4ffi7V- F 6 0O*f#£ES 

f 1 2 utyy-tA f (a^g) <-x 1 1 2co±m& yy\ 5 1 fcttitu—f- • tr-A£«i«rf m 

5?ffl^±Ti?±$ tmX'XT-X U »/ F 1 2 0 £>C0'J y^ 1 5 1 li? DAjfeS Wm<?>7F&mtfiX'X' 

-H<M F • A-y F 1 2 2li:T5-M F^-X 1 1 #Tfc»). 7* F VX?±<7)SftJKy y^$-fflK»T^ 

20SSS^Stl26 (XW. <-Xl 12<:ia£3*l xVa yi>SO{ix-yf-y:/lStJ:-,T. MtoTtt 
^MCS<7)^«Uv:a5fi[) <7)SgfflS®aimSl2 5*»fecO 40 nru-h6 0<r>JclZi^hti?>. L*»t. tt:. Ztit> 

>h*%mmi--mz&L xr-xu-/ f i 2 otrD <4a«v-^yx^j;oT{4fflru-F6 o^ft^x 

■>9 1 2 6±T*Stt*i|iiB^iaiC««Wtc(gl4$-ts 7-xty F'/H 1 0±r^>aiL$itl.B§ x f eo^ffl^ 

#tfj:it*>i.. fflSKt'^^s«*§{i. stotxr fflotfis. ^fi^yy/i 5i^2 0fiHi, ttffiT" 

-XU-yFl 20*«fil 2 5i,Z¥lT%1jfabh\.Miffia U-b6 0£t<WMlzWbK.&cO&to9X'®lK2it. 

TU— F 6 OlZtt LT*a*Hlfc«< ^ t *«-C'§ T t, , 7 * F 'J V ?y 7 -< -ftW* l> V Mii8&fff{£Sr# '/f^ 

fflsai 2 5*^^ffi«tjiiEiidi^$iii,„ smwisc ytmxnm&hz.tizs.Y)\.5 ^d^^o 5 

[00 6 9] X7-XW ;/F 1 20ti. iSRJtt^Xry -fLT'Jy^l 5 Hi*l6PI5<0(BI<0{!ifflru 
l^X«B«IJS(7). X7-XU-/ Fl 2 0klS^fi^N'- 50 -F6 Q<r)*<ry®<?&«<m{mm><r>tz)t><r>. it&£ 
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Izm^rfX'bZnttttl fc#>A §il*U— ■ t'- 7N<W»Vwn«>5;>^ 1 8 2<0fl8#7-A 1 8 9<0+«0 

Aottttsnfflwcwo^aj lt«hs*i* . ft %m&Mm 1 8 8 s-a^-c . tm. 55-190 

->t. w»«riiHwa^neacii«fcwii«'e**. -ewflu vvxi 9 2£ii- 5 -c<affl7-i/-h 6 00* 

[00 72] 91+4 hK-xi 1 2<*>±fcWtfc;fcfc 6T«*^>fW«=IM6'r*. ZZX-i>U*frh<?>m& 

■Mawwa^f'Att. *«j<o. ftOTrnfrfltta*: as^A***.*^ tfuisi/ovsru. 

fttfflnWi*. $ttl 52\,tmV>?\ 5 SM184MXMHCIW1 5 0^«Nft^K 

9ffi«TI/-h6 0«0, S>&®%MltXMV&T-l. »t. Sfftt^flfflSl 8 8J4»tvfeyif-|g»l 70, 

1 54 fcfcto . S«l«US^tfj«0fi!*t mteKM*# 1 7 2*»4>M«MW*Slt*. ffAtt 1 8 8(2 7 9 

4X^4 IV- • i/^fAtiffi$^l6C fcifctU-f- • k^-A*>¥tt#rtHM*i7--*W 

Ci"C*LTw5rv^. urLtfffli*6*U£fcfcfc 10 ?F120Ofltt££9^6ii6t^-Aa«BttZ(c 

»2*>£-A*7y-y*-l 60HIT. £ISiiSl62 [ 0 0 7 5 ] 9uv<Mtmm>K ft^i^r-Mc 

3t®l 5 7<oafi*i{ifflri^-h6 0± MLyyY-ZWSthmz.m&.ZtihiioliZ. ®ffik 

<4E£Jlt\ fflim>htl 1 6£M»Lt\ xT-x ffirb-h6 0*coi><7)£3^fcLTfiJffl-t6. *MSK 

[0073] *«>&0>ft* ftfcftfftQlB . SH>*H7) ( m 20 60 fciSV 1 fc £ 4 £31 2 CDfi<7> 

^.K2 0 ) ^|5'J 5 1 A>t'-A ■ X7'J 7^16 3£«§&tf. ZtlbWJ >71 9 3£HRfi%:02 b 

0£}I-oT$:7-16 1'V WZUyX 1 6 4 £&oT 05T^. ttM&tWmBpy >^1 5 1 1 9 3* 

1 6 8££L ^±tCtafflTU-N6 OA^ORSt'J T-XtV F;H 1 0±X®X9&>'thZb 

5 1 <r>m ltMft,+9A, 1 6 6 *>]S9&S0Sft£ H(3fctf>* ^CTMf 1 3 6 fc 3 y - 1 4 6 £ 

W&^tM&riMfelrlPi-x.htih. W-y&K 30 •^tf@8<0>'XTA$-WS*<Cfilfflt'^l.. XT-XW 

h«r>®b&hi>t. \s*9frl$f>affliaWS&&k HI 2 0ttl/— f-18 0«)tf-AfcR8Mi^**llJ-r 

1 7oa*srEii«ifH 7 2 tat. #&»e(*3jES; *H8*>*yih- (ssssivo^) *ffor*a*n 

tt«fc«fflrt-*fi^64i*. itf)iBK«SiaEflW)«JB iiaW>£ftfcS98IW-4. z.vm8BIH&«<r>vyir 

/^->t*E«BW*/v->*»KL. fiKwn> nnmni 5 i<o&*<o'j>ra>'i*itt$fi. t«h 3 

«tttiw»Lfc*wi*wi4*ji*. 6fr^?m^iimijm&.<7)iEn%mb ix 

[oo74] z<?>m>c>mii<mTu- h 6 oca** 40 tnmi 4 6 tA&. ^pa*rti*waBirtfliy v/<o« 

C SJ&fir^5^ l 12K1/— f-18 ayta-^-l 4 6%tt-7-CtHBIiW(tfV\ iE 

1 8 1 *^ir-xi/ 7 h 1 2 o^icait wca>> hzbWT'ti^imi 3e<nm^nmLx. way 

8 2^mtt<i>*i*. t'-AJiRit«i 8 1 frh y?<m\ 5\<7>. z mmz <t h ^uzn-t h 

Wtf^^^PSl 84^(8]$^^,, U— f-18 0tt mwraitttftiCkJiT**. Z.0>HW±*0MrtA 

-^-«18 6. 18 6*»^-«OKWS187. 1 8 50 ^fl s ±XmWn^&ft^X>\^\Wtt<r)ttlE. 
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26 

[0080] mzffflTU- h 6 OtfXT-Xty YlV 



25 



*<rmmt± i/ 1 o $.9nyizmatm%&mm' 1 1 omtmm&zii. mmxmizmm 1 6 



[0076]ftoT, «fl*:fcivc. *BJ:4«i&fc*o fif^3. l?-X^K;H10^^ 

SJ:<a<^J9?<iiv\ v-f ?D'jy/77 u 7 H 1 2 O^g^nyejL-^-i 4 G*>frfr<o<> 

£^6fc|gU&ffiTlx-K6 0^*fg&W=7*hi-' 10 bX<7)79+*.x.-i? 1 3 OtioTSW&frl*l<Oh 

h *m£S£ftj Lfc&. »ff-#li£$ y >^ 1 5 1 it 7 •/ ^SSNPIlJmfcWfU) . VWfXi/i/ 3 y*>6 

S&t£Ii:fcJ: {4S&*>fat 1 1 6T\ *P6C<i v^iXv*>-:/8?&<7>SL • 

5 1 izm-&t'vmmm^xi>%^m<o]Em 10 oa 1 ] ^fcjigo^mt tttt, ir-Av? 

«<0<B<MI-W6£3*U Sl^Sl 8 8£.£Zm<b<»W> H 1 2 0 £Xtfy F/H .EMfC 0.1S?oy - K^yft 

5. :;T*Lfcis* ! xr-xt>'K;n 1 20 [0082] *LT&ia:n'-h6 0£-xr-*t>K 

[ 0 0 7 7 ] x £ y K/WSBl&^-tf/l— TTdWM*) y y LT . i*tf> ^ii/cftSr«f «t *> JxT \, 

?c>)*mm&tb™zmziiLW.iz!mt&*i& ist-r. ws^sya^ittx-y*^** 

Sni ^ix& fc*— AMJE^^i- fc LXm.Zii&. *M& U ftb^X. &<r)h? /? ?>V-7Wf-y$;$ 

vmmv>?&. *ticm>7mmtim:m\ z&titmbmiwi'xvmtfK. *<r>m. zom 

mx^rnxmntizbizx^x . ^mmstiz &mm. -f**>v ?*vvi;x\-zn%i. m%. 

bifix-th. ( «j >?) <mm yrmtsmnm zhx^z^msfo&b u vwrjh-tv?* 

it. ¥iffl<itfifrt>&m>'S r J±. yyrAt)i\,Mtmt s^H^aioiix-yf-^u *Lxi>L$mwhti 

tf^tmmzihtfflm:&StX''£ti,ZbtfX-£ 30 KZco^HffrtWr/tWmi-Zb&X'Z&XdfflfeZ 

[0078]f£-*T, m.Vy7<mn<P<r)&«<Wy [0083] MnSLm^hy-y^WSTU-hi.iZ^m 

mrnmi. w&ffl&nm.frt>^teb%*) . -o*>y s^atr^co^tioT, T^y^ayftsvMixy 

>§tt*>*iS. U>/££<oJ:5fcJ8jt!lMT^«t« #otg< b\>?Zbimvt>hZ. Z<r>Zb\tmi& 

wtt&zboz&ttmm. artzmii-hm-tyv fl^xir/sfcto. z^xr^n 

— >XrA<03t»aijg*^*&1f^^M®^. wni. it±lfbtitzUyx^%ffm&)¥t&lz}Sl& 

^«r§i»£fcTft&. fcztiz>, znmntiib. muzuyx^m^wm 

[0079] {m7\s-b6o<n%j#)cr)iimmL> to 40 l. m&hixKw&¥&i l z&i&*tmzx\ mm® 

1 1 0±fc*>&8*^ -;f< y^4f^6*»t± 0W» «ff L. IIIKiO^ttfc^^^jE* 1 !^^^!.. ZV> 

mv y?m*)&itit:iit. —xvKmzmru wmmsti* t<x97y4)v. T-?mt>z>^ 

ZZb * s t'§ £<oliitt»7 , 5 h-K;U3Wg*$ S^izftittc^mm^^Xr-UzMck^^^t 

M>«*%mtf*<r)*\zhhm&)y7\ 5 1$*^ i.£t*<T'$i». 

®«^*tmoaJtf>fi^. 7*hisisxbmii±M [0084] z<r>-r<:iifzijm\if^^3yhi^i 

&eiz}tLxmQiX'f>i><r>x\ m<b&m%X'£&vyi' 50 ^"/+y?iz®w?x9*m*hzbi:*x\iitbi,% 



(14) ^2521235 
27 28 

omtmm^m.tzi;'>x. ft^fifc&soAoor x?2i o oi oo <a> > itstio^^hji2 1 

1 OX'lffi&ZtiX l^* 1 . Stfl^fcttLT. HRC y/**fflao-3 (@10»(B) ) h-£ 

4 27nmJ:>):*£< : 5:<^5:l>) WXoB&Stl&ti** ftf.fcftkffl^ftS . 01 0C0 (D) Cftft&4-?4> 
nrf. »— «flMBi, -#ftH7*9 r— 2o#^iS3^n#*#-rfc#>fc, ha 

V>75 h-^MHK^^-tSTCiKH-**!*. H*w 2 1 3±cO^Z«OV^? 2 1 2Ji{4S2 , 3 . 6Xl>'7 

[00 85] *7ia9*JMg?&fc. *lO-?;*?2 0 ?2 14ttttSl. 3, 5, 7*tft\ »=*>J|iJfx-y 
OiWMfctu «£*^>JB£05!?3ifte^:t9at $r ffl v ^ , W&M 10 *vn:J: 0121 Of) ( F) coSfidWSr-jltf):^ h- 

HCIi*5*tf3Bl ©1^X^*2 0 2^±fc«P»l/C #8*. 

E-Mf^y a >-aBKfJfCA-30JK:6 [0087] i^R«U:aie>fc*!>. tttt&KtfM 

a y#2ffiWC. JgcoJ?A# 4 Lirvfi*. $*tf>:7 * h7X? $-^80t'^-r^ttJS5r 

htit. JB^ftW^XM«fS/'«>fcWfc-9Tt»*V> ^*-:/i:a*0>h?-y?t:«atflHI, aBttttflfc* 

•»Tfl51VX^2 0 0*atT»t8iifctt, R3fc$fl 

fc**v •tt»**ii«r*»ofcf|W^)^fe*>*Wv^*i: [0088] Jfi*y 1 5 1 , 19 3<ift*D<7)#ii* 

. mmz . vx ? .LT^flbdWC-fc ->Ti. * one . 9 oAffiKEStt* d i: h. AWYiV 
*r»->rt>J:vi. i^PtTtt. 20 1 10^S»«*<iSV^T'iefl'J>/liJItAi:^R 

t 5JU8Btea»ilII£3ft4. ft*Mk. £ TMW, flK*liE*<Mfc WMW'Jy/ 

fctoaRSftfctfWO/^-yU:. H9» (A) <7DS& ffltfr7X?2 2 0<0-3S£@l lt^t* 1 . 

1 ffr?X9 2 0 OTTOM* S*ifc«i(c*taft6. < ••/ ^a&gMHcl^tf)?, iiife <ifc*:LTV> 

-.^-fWv-gyxeSrffl^*. i^-A--^'j^ $, #«0>vx?2 2 o J: o fc, ftffir 

***2o 4 *<*>»s t ^-hmjmKM-mmfn&vyrteiTyj * 

{zi-^X. 09<O (B) *'A>«-*^J:3(=. >h«)fc«>. aCPU ^2 2 2(iW)WKW£4*.6*i 

h-tfftKl. 3. 5&tf7fcfl^>*l**«l^AM|2 l.WkT5h--W-y*M*f)T?b-*M8fr 

0 2<iifcV^$*VO>4>. E59<D(C) t*«*i*J:a 4 r-7y?li*8BM«2 2 4fcjS&fS$2 2 5 1 IT 

m2^l/y'XhJ92 0 5*<if*^, fiiS 30 *MVCV»4. 
0. 1. 4, 5£Mfft2a-ex?2 0 6-?tfclrfl«. [ 0 089 ] V&mJsmzili'Xf-JrtR«f>l'yX 

®9<?) (D) t*»ti&i-)t, -7X^2 06tatT tkT?^ *V Hi, ^^t^ 

1 (75r— 4» -«*>*»*Jn£*. 09Z> (D) *» at>»S{HLa^flflRIW)^— f U^2 2 
WJliC .Itf^mEttSfiiSW. <5S0, 4* 8 (02&IX05) jWHAi&itli. ftot. {ifflTU 
-b'o^HtLTftfi^?.2-5<04gre#«*<*|,tl>9C: -h6O0f*0fiHDC***. infeWJ y^228tt 
t3W*»*'C**'5. 09« (E) *>'m3i?)VX^2 0 ifcBHHIP (critical apertur 
7c0«fflf-^-r. tftiJ*. ^tHm3<r>WJXhm2 e) t?>S^kfc^l). ^<»*««4^U— 

0 8«it^t. K£*M:7*hUiSXht:U&l 40 • y>^- AyHijWMHiyy^i 5 1 kSMMBftft 

fcft. 4o^S$S0Jf^iD$ii. 0-7 (H9«o Sia^-x-fy^8 8coia{cS*^. H12-CS^ 

( F ) ) <0T7 h -OfflfliW^»5:*< 9 *flB4 £ p ffifi i p t, KtitJMxTJfiAAT T 9 ^ ^ h 

0~3£fcfc3. -j|cO-'X;7 20 0. 206. 207 ^IS^fr^rOWJCfflV^iil, . ZtUiZflbWs 

ftMn3»vyytmmztLh. -?A7*m»iwt* fit&z&^frbx-kh. msr\y-v6onmnzm- 

aCLTHtlS**»tii:t^l8-C*6. MCHcritical aperture) (CffiB$fL. -?-ii?r3Sfllt L 

[0086] 01 o{±-il«or7h-«rai«icx-/^y -c, •t^rwuyx#-7^)taB*i6k^ajL*^3/i 

/t*#«l$5cr. vx^aan&MiWfcGWKfr *. Hi 2<7) (A) cft&«tc. d^BWW3t^3tig( 



It 



(15) *Jfr2521 235 

29 30 

yKfcW$ft*«k-K mnmso^m&thztiz &m&2boco3E.%$=Hi. mmL260ff)m^ma 

<t 0 U -?-«D8L S-COUV (critical aperture) <0{iffirb- h 2 6 2 £&tf . 1ft 

Xm 23 A &mn#&ttt LX m t . #£3fc*U: 2 6 4 itmi£ WL 2 6 6 *>±* LT HRWK<iJS 

TfiOiElt 3 5r^2 3 5tffct-f&J:-5^-r^. -Kty&li* $0.18mm<OjfV^A- • 2 6 8<7JTfcSMl 

^•LLtf^fcfcS. #*Mc*3&JW*4ov»fc'r l». »S(c £&1M!!I2 7 Ott«ft^£*t?2Htt(c 

7-4>?- Vy?228<7M<?)ZW<>Y23 2teZ(?) &#26 4£ffl9m«2 6 0Ottftl'>Xo:Wi]A» 

^^#^'{tT«3t-r4 * 0*-cObVX*-f 2 3 4 b-ti. SffiTU- r- 2 6 2^&fNift^X-rAc0g 

ft, tt«7V- r- 6 OJiOCajLy VT'fc&E&Ayy 10 jEfcWfc&RtrSK-*-. • *7X26 8li^t 

/O»Z<0/s> K2 3 7*«»Z<7)B3n«2 385rjiLT S3t»^*^BiR^i&JOt S*^ -f-ftt, RWcttiE 

TO*T"*«fl£ftl>. w;-Clgr.«A'y H23 7li8- T'£ 6. ttfcTfcfcMitftffflitfLtf U£ 5«dt 

<7)U>Xm? 2 3 4 fcftSZ*>*?2 4 0<7)«*-&#O?f R*S*u SiiiR21fjEtt* ^jfiCatfROTiBlttJI 

mzu^xmtmft>x?i l zmi}h&. stratus iz*v&<nTE2tizzbi-°mkti<r)x-®miztt 

4 Olittft>$tl* . &*5. HSUfcSBtWCIllllZ^l' [ 0 0 9 3 ] "Axicon, ; A New Type Optical Element" 
VX^b LTlOtf>UyXH?lTV*6a*, CftKffi (J.H.McLeod. "The Axicon, A NewType of Optical El 

feZiXbhVXUtcKti&WU^Xmttm-i&XolZ ement", Journal of the Optical Society of Anerica, 

tti&V>. August 1954, pp. 592-592) bBZtltlikXiZ. TS* 
[009010120(0 frt>ftb>h J: dfc. ffiffir 20 Sr5KlttJ:*«ii^ll(8<OJbl,v^i||«W5r«l«<0«{c^ 

lx-hbOOESH-iaP (critical aperture) [iH<7)l3 ^SRIi¥Bl'>'XxXT^ifiaa { £>&. Z.<n94T 

own*. (H^<o^*^t n-f^/ • $###£4 jmBttR^atsoj: s 

Hfc*&l'>'X2 48^M#^*trfc3*afctt. ifi«fc Wr^ifcT**. *«>»*ML T*is3>mX' 

ovxfcT2 3 6<9&£2 3 5fc*flW-4JWtt%*6U fiff LfcWftOCSRfcMfc^fcJ: OiS^fU.. $ 

-if- 2 5 0 t«/|-#ffeU>X2 5 2?MWI3*l*. £ «3fec0ffefr[fi]utS<iJRS7^^a V%=f-<muxfflm' 

«ort*»itfcjfcWL BBi 20 (A> . ( B) & . tl«UEC3lftb«v^«$ttlHDKft«vMitr~A 

flWMc. B»L«rk«WIP*24 6«:(ity^«t <?>Wm8.XimX'* h . L*»U «fflWrPWI»<0*L 
£*>fcT-AU:, *t«aL**K:UyX« : f2 3 30 Tfl^WRB«lfjWM?i: s ar40"C, ZWfT<r)%& 

4, 2 4 2, 24 4$-ajfitTfiffiru-K^i]cOA> S/^rA^H^TOBii^i-ewW*^**^^ 

K*»B2 4 5fe!!MW-*. A'yh'2 4 5£jffifiU:b*- TVMfirVn 

AjW^X248*»tTIU:«JI*jft249*fc [0094] L*»U £*>*WlKJ:iitf. 7*^3y$& 

4. ^O^* J ^6tLtfl!s<0UyX^2 485rR*tffll «*W5»2 70tffl«ri^-h 2 7 2&W«lBUyX 

'CSiiSLU «±£0(5S^)<:-r&;fc* { -C5l.. 2 74 (££$6 2«Lh»ffl9fi(HFtfflV»T t J:W 

W%. U>X24 8KlniTS8fc«OUyx«S{|jL* lifcgSS: to J: oWH+iZk£X*iX. StEUyX 

fr*5*&fc:li. WX2 34. 2 4 0*fc-3WCSffll 2 74fc«Hfi**i^fcmvtraitUyX0>»»i2« 

£«^Tl^2 4 9Cb-A3WluS*ISW:oC«W) SflS. 01 4*»f>#a>6J: raVBtttittrflft 

[0091] ftftOSffi L"C«I^|tiHiS^*^)tt1S 7*5 b - • U >?£Mam&b ZklzX O. Rtfi 

LftfflT^&^t^flSAt. fttW^Cf^^^UtUy ffl7-U-H2 7 2T\ >X 2 7 4 OHMGIR&WI 

-f^v^v»6<o*«wt'ffl*^-tc*tt-c^$fi.i»)t [ 0 0 9 5 ] ea 1 5 kB 1 6-c. fM^ttwnauv 

ft. LTSdfiZfflTU— F- 6 OlimXmn (critical X ■ yXfA^lCfflA^$nTV^. dOJld&fEffl 

aperture) Cffl£3fl$fc*>. tt«7U- h^ria#$- X'it, Wftft 2 7 QUmfeZiXt:ft&<r>jtt:W$ tmifi 

m^i z titz.ntixmztm'Vh*. tti^zmwrsawacr? h- 2 8 4 j-^r-f-i, 
[0092] ~zx-®i 3*imthb. zewmzi. 50 iaffl:r^- h 28 2 *&4J: 3fcWt6. r 7 h-«D« 



(16) 



^252 1 23 5 



3 1 



32 



8<r)*&m£ttiTimB£%b&. muyxm [07] ®7\t. mi^xr^xm^^-^ ■ r 

286.2 8 8 izmiQXm&tz J: I WkeMSteft 7-f»h- i/Xf-Acoj; *)m$fejji-mf8.Mf1M® 



[oo96i ghstw-h^ a^5eja^ist«tt^ ztzMmmi/x^imrnmnimx-bz. 



o^mr^-ytn^>x^m^b^^v 10 [01 o] mi oii. Aa^Fcoswa^ifc'?, x.,-?- 

z&kmztiiJbfr&x-bM. ztuzmtx. zti ynz^xmr^-v*w$tf-i>Mz.m\\t>i\h%. 

* x-^ci&^xtm, b z nmzmtih mnx% x-f f-rrtmtb s . 

®vXr^fcLTt>ISAaiL->XTA{: LXl>mL<"> [011]011tt, Zcomuz^OtifflTls-hZft 

tKftmiitvx-zz. h<Mzm\,\hz.t<r)X'$h7*h'?x?<r>-Mtt<7)¥m 

too97] z«r)U&. *®Rvmz&*tztf. z mx-*>?>. 

com&*timmt>tib<?)X'iiz< . itftntsoa? [01 2] 01 2\t. a^ozx. ^t^^i/y 

{00981 (@l 33 01 3\t* Z0Mm&i&»yM&WM 

{%mmm &ke>£oiz*muz£tui. sjs/p 20 mzm^^tiii'XTj*<r>--mco&imwmx't>&. 

-T4 yy%?t'ytc<ti>®<nimu>xm?t:-& [0i4] hi at. ^mitzxz. KMi,z-®~otz$m 

tsK&Mzh^x. vyX%^<nm&mW)X-&^ (rffim£$l&7*i/3y947<r)is*T&<?)ffi&m 

O&K ^tt^^^S-HSfi h . [0 1 5 ] 0 1 5fct *&hj§k j; h 

[0®«o«s*=sriii^] /cRttu yx ■ isX7-j>.<7)im%mtmx'h & . 

[01 ] 01li. BPM&yffiffiTU-VJr^tfC^ [016] 01 6{±. 01 5?>isZ7-W?-WmX'*) 

Bflt J; & y XtA^)±©5:^<o{ISiWI: Uc«88ffil£0 h . 

[**■§•?«] 

[02] 02li. mi^XT-^izm^hZ'c^X^l 60 telgTV-b 

fi«ru-hio-ai^iEte0'c*)Os pimtzti 30 228 ftajLtftssw^-T-f y^- v>r 

KBX. HWWryy^TBUfeiRt. 23 0 3S-*)BHD« 

[03 1 H3I4. fiHS7i— hOS^SISWCi) 9 . 23 2 «-^)A> h 

fiaaru-htc^(tsr7h-<0Sfl:fc»[iB^S«i^ffi 23 4 %-<r>vyx*={- 

sLtw-t. 23 5 

[04 ] 04 it. 03 fc Ea&Xg^SMfflSMC&l. 2 3 6 -3VxfcT 

tiKztii. mmommmiFt. 238 «z^nn« 

[05] 05«. ryh-lZtiatXft®kHm>?\'- 24 0 SOOWfX*? 

^-ry/'jy^SrgiBHi-Sfi[ffl7-l^-h(7)l[t^Uv:»rffi 24 8 ffi<z>uyX&TP 

<^>-««r?T*S. 24 9 mjbs 

[06106J1. mxv-hnfcmwmwmx'h 40 



[08] 08ii, zvmnizfc'yx. mru-hztt 



[09] 09tt. A*>f>FiOg5^*>^t). f*yy 3 
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(17) nff2 521235 




(18) 



#1*2521235 



[02] 



[03] 




[04] 




[010] 

2K> 7|6|5|4|3|2|l|0 



« \ 7 I 6 I 9 I 4 I 3 1 2 I 1 I 



fix £v£ y// 



64 60 



* J ! 




2te 



[01 2] 
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(19) 



*SS*2 5 2 1 2 3 5 



[07] 
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(20) 



Wt2 5 2 12 3 5 



[08] 




